Oxidative stress and diabetes-associated complications.
To review the role of oxidative stress in the development of complications of diabetes. Evidence that implicates hyperglycemia-derived oxygen free radicals as mediators of diabetes-associated complications is presented and discussed. Recent studies have indicated that a hyperglycemia-induced overproduction of superoxide seems to be the first and main event in the activation of all pathways involved in the pathogenesis of complications of diabetes. Superoxide overproduction is accompanied by increased generation of nitric oxide and, consequently, formation of the strong oxidant peroxynitrite and by poly(adenosine diphosphate-ribose) polymerase activation, which in turn further activates the pathways involved in the pathogenesis of diabetes-related complications. This process results in acute endothelial dysfunction and activation of inflammation in blood vessels of patients with diabetes, and these factors contribute to the development of complications of diabetes. In vivo evidence supports the major contribution of hyperglycemia in producing oxidative stress and, ultimately, acute endothelial dysfunction in blood vessels of patients with diabetes.